Introduction
Because the low-frequency noise in transistors may contribute to the phase noise of a circuit or system, it is important to predict the amount of noise in them. In general, the low-frequency noise in partially-depleted (PD) siliconon-insulator (SOI) MOSFETs includes 1/f noise and kinkrelated excess noise. Several mechanisms have been proposed to explain this excess noise, such as trap-assisted generation-recombination noise [1] or shot noise amplified by the floating body effect [2] . However, the noise characteristics of SOI devices at various temperatures were less discussed [3, 4] . In this paper, we investigate the influence of temperature on the low-frequency noise of PD SOI MOSFETs operating from linear region to saturation region.
Experiments
The n-channel MOSFETs were fabricated on SIMOX SOI substrates with 190nm thick Si active layers, 150nm thick buried oxide, and 1.6nm nitride gate oxides. The gate length and gate width were 0.2µm and 10µm, respectively. The noise measurements were performed at various temperatures using a BTA9812B noise analyzer in conjunction with an HP35670A dynamic signal analyzer.
Results and Discussion
The floating body PD SOI MOSFET exhibits a Lorentzian-like noise overshoot superimposed on the pure 1/f noise, as shown in Fig. 1 . The Lorentzian-like noise overshoot has a plateau followed by a 1/f 2 roll-off at the corner frequency f 0 . A model proposed by Tseng [2] has related the origin of noise to the interaction between the shot noise of the drain-body junction leakage and the source-body impedance. The drain-body junction leakage I L is dominated by junction generation current in the pre-kink region, while it is dominated by impact ionization current in the post-kink region. They concluded that the plateau is proportional to 1/I L , and f 0 is proportional to I L . The increase of drain bias should increase the I L , and thus lead to the increase of f 0 and reduction of the plateau. As the drain bias increases to 1.2V, the noise overshoot will be suppressed below the 1/f noise at low frequency.
The low-frequency noise has been characterized at different temperatures. In Fig. 2 , we observe a typical noise overshoot shifts to lower plateau and higher corner frequency for floating-body device operating in linear region due to the increase of junction generation current with temperature. A similar phenomenon is observed in Fig.  3 for device operating in saturation region before kink effect occurring (The kink voltage is about 0.9V). As drain bias increases (e.g., V DS = 1.2V), the device operates in the kink region, the Lorentzian noise is approximately constant up to 75 o C, as shown in Fig. 4 . This is because the impact ionization current generated near the drain overwhelms the junction generation current and dominates the standard leakage current. Above 150 o C, the drain to body junction generation current drastically increases and dominates leakage current, which explains the decrease of the plateau and the increase of f 0 . In addition, we find that the 1/f noise component is temperature-independent.
We may compare these noise measurements with those of body-to-source-connected MOS transistors. As shown in Figs. 5 and 6, the input noise spectrum is dominated with 1/f noise component, and may contain small Lorentzianlike noise for some devices. This suggests that the sourceto-body connection can suppress the noise overshoot efficiently. It is noted that the 1/f noise is independent of temperature as the case of floating-body device at high drain bias. Beside, when the device operates in linear region, the input noise is proportional to the square of gate drive voltage as shown in the inset of Fig. 5 . Hence the 1/f noise is dominated by induced mobility fluctuation [5] . We compare Figs. 4 and 6, the magnitudes of 1/f noise have approximate values. Hence, the two types of devices have same gate oxide quality.
Conclusions
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